ABSTRACT. Using the 2008 corporate income tax reform as an opportunity, this paper constructs a Panel DID model to study the effect of corporate income tax and the degree of marketization on capital structure. Based on the 2008 Enterprise Income Tax Reform in China, accompanying with both rise and fall in the tax rate, the paper tests the adaptability of the Modigliani & Miller theory, and develops a capital structure theory in the context of China. Author's used the financial data of 206 Chinese listed companies from 2002 to 2012. The financial data of listed companies were mainly taken from Xenophon database and GuoTaian database. The marketization index data were obtained from The Marketization Index in China: 2011 Report for the Relative Marketization Process in Various Regions. Industries was classified according to the Global Industry Classification Standard (GICS) and test the sensitivity of the capital structure to exogenous corporate tax rate change in different industries. The empirical results show that: firstly, the higher the degree of marketization is, the more significant the tax shield effect is; secondly, compared to the corporate income tax, differences in the degree of marketization exert a more significant effect on the corporate capital structure; thirdly, because of the long existence of tax incentives, debt tax shield is not significant in people's livelihood industries and information technology industry; Fourthly, given the upward trend in the overall asset-liability ratio of Chinese companies, in order to control companies' financial risk, we recommend to foster market reform and the use corporate income tax incentives where necessary. The results of research will provide a reference for future marketization reform and tax policies in different industries in China.
Introduction
Capital structure, also known as the financing structure, is the value of composition and proportion relation of the long-term debt capital and equity capital. Differences in capital structures reflect the diversities in financial leverage and operating risk. For a long time, due to the strict approval process of bank loans, the relatively underdeveloped bond market and firms' preference in equity financing, the average asset-liability ratio of listed companies in China is lower than that of those listed in the more matured market in developed countries. In recent years, Chinese enterprises' asset-liability ratio rose from 48,76 % in 1993 to 86,76 % in 2010, and the uneven distribution among regions and industries is being exacerbated. In 2010, for example, the ratio of Beijing (90,29 %), the highest one, was around 1,93 times of that of Shaanxi (46,72 %), the lowest one. The ratio of the financing and insurance industries (93,49 %), the highest one, was 2,49 times of the ratio of the media and cultural industries (37,57 %), the lowest one 1 . However, the debt ratio should not be too high or too low, or it will be harmful to the corporate capital structure, and thus negatively affect the competitiveness and sustained development of enterprises.
Among all external factors that affect the capital structure, income tax burden has been widely acknowledged as one of the most important factors. Modigliani & Miller [1] who proposed the famous MM corporate tax model believe that, in the existence of corporate income tax, liabilities will increase corporate value as the interest reduces the tax. For investors, that means more distributable operating revenue. Many Chinese scholars have studied the adaptability of the theory in China. However, these studies fail to consider the institutional environment properly. The corporate income tax reform in 2008 reduced most of the corporations' tax rate from 33 % to 25 %. At the same time, the tax rate for those whose previous rate was 15 % would be gradually increased to 25 % in a span of 5 years. The reform, accompanying with both rise and fall in the tax rate, not only provides an excellent sample to test the adaptability of the MM theory, but also supplies a good opportunity to develop a capital structure theory that fits the context in China. Another external factor that significantly affects the corporate capital structure is the degree of marketization in the region where the corporation is located. As Myers (2003) stated, the institutional arrangements and financial markets in different countries may present core varieties, resulting in the fact that the theory of capital structure cannot be simply applied to other countries. In China's process of transiting toward market economy, the boundaries between government and market are blurred, and thus the corporate finance behaviors are irrational and distorted. In the context of contemporary situation in China, it is really worthy to study the impact of the changes in corporate income taxes and the degree of marketization on firms' leverage decisions.
Literature Review
Modigliani & Miller [1] put forward the corporate tax MM Theorem, namely the debt tax shield: as debt interests are tax deductible expenses and, thus, reduce the income tax expense, the optimal leverage should be 100 %. Therefore, when the corporate income tax rate changes exogenously, firms are motivated to adjust their capital structure to maximize the value of the tax shield. The Miller model of the corporate income tax [2] also indicates that the higher the corporate income tax rate is or the larger the debt size is, the greater the value of the debt tax shield is, and the more likely firms are prone to debt financing. Apparently, these theories cannot explain firms' financing behavior perfectly, because the assumptions underlying the theories are very strict. Thereafter, in terms of the capital structure researchers try to release the assumptions. Two schools came into existence: the tax differential school (Farrar, 1967; Brennan, 1978) and the financial distress school (Altman, 1968; Betker, 1978) . These two schools were later combined into the trade-off theory with the representative of Robichek (1967), Myers (1984) , Scott (1976) , and so on. According to the trade-off theory, the optimal capital structure is the balance point between the tax benefit of debt financing and the cost of bankruptcy. Since the 1970s, with the development of information asymmetry theories, new capital structure theories appear, such as the financial pecking order theory Myers [3] [8] , in terms of the nature of property rights, find that state-owned enterprises get more loans with longer terms than non-state-owned enterprises. From the perspective of political connections, Justin Lin and Li Zhi Chan (2004), Jianhua Guo and Xingqiang Du (2011) find that, while political connections bring more debt financing to the enterprises, they also bring heavier policy burden to the enterprises. From the perspective of law and finance, Minggui Yu and Hongbo Pan [9] conclude that the more effective the regional legal system and finance system, the less loans enterprises are granted and the shorter the loans' terms are. They attribute this fact to the local government's intervention on banks' loan policies. These research ISSN 2412-8872 studies select a particular aspect of the marketization process (such as the nature of property rights) and study its effect on capital structure, in the context of «soft budget constraint» 2 . So far, there are only two research works that study the impacts of marketization, as a whole, on capital structure. Zheng Sun, Fengwei Liu and Zengquan Li [12] use panel data and find that the higher the degree of marketization in the region where the company is located is, the lower the proportion of long-term debt is. Fuxiu Jiang and Jicheng Huang [13] find that the faster the degree of marketization increases, the faster the capital structure adjustment is, and the lower the degree of deviation from the target capital structure is. However, both studies have neglected the impact of debt tax shield on capital structure. As Miller said, the tax is always a unique factor in finance. Missing them will result in biased estimates.
We The «soft budget constraint» is put forward by Kornai [10] . It refers to the fact that, under political intervention, creditors are unable to enforce firms to do bankruptcy liquidation when they fail to pay principals and interests on time. In that case, firms' budget constraints are soft. Yifu Lin et al [11] and Tao Li (2004) demonstrate the existence of «soft budget constraint». The «hard budget constraint» refers to the fact that when the enterprise fails to pay principals and interests on time, creditors can exert control rights on managers, which constrains the operation of the firms to some extent (Grossman & Hart, 1982) . In their empirical research, Lang, Ofek&Stulz (1996) found that debt financing can reduce improper investment and improve the efficiency of operation. • enterprises whose original tax rate was 33 % now enjoy a reduced tax rate of 25 %;
• enterprises whose original tax rate was 15 % now suffer an increased tax rate of 25 %.
The later group are mainly foreigninvested enterprises, as well as those who enjoyed industrial or regional beneficial tax rate. Changes in statutory tax rate would certainly affect the effective tax rate. According to MM theorem and the «Differential Taxation Hypothesis», since debt interests are tax deductible expenses, decrease (increase) in the effective tax rate will result in the fall (rise) of the value of the debt tax shield. This will accordingly reduce firms' enthusiasm to borrow capital and make financial leverage lower (higher) than it was before the reform. In addition, taking into account the fact that the assetliability ratio of Chinese enterprises has long been lower than that of enterprises in developed countries, if the efficiency of operation is improved, firms' ability to use financial leverage will be further enhanced. Hypothesis 1. After the 2008 corporate income tax reform, companies whose effective income tax rates (ETR) are increased will enhance their financial leverage, while companies whose effective income tax rates are decreased will reduce their financial leverage.
Hypothesis 2. With the increase in firms' ability to use leverage, their assetliability ratios are rising gradually.
2. Marketization. Current research studies show that, in the context of imperfect market system, banks' lending behavior becomes irrational and distorted (Demirgu-Kunt & Maksimovic, 1999; Giannetti, 2003). Chinese banks are always willing to provide more debt financing to the state-owned listed companies. As a result, state-owned companies keep excessive debt while non-state-owned companies suffer difficulties in debt financing. This fact makes the capital allocation in the market deviated from the optimal result. Therefore, in the regions where the government and enterprises are closely related, and the degree of marketization is relatively low, the «soft budget constraint» exists and companies do not have strong incentive to adjust their capital structure to respond to exogenous tax rate changes. On the contrary, in the regions where there is less governmental intervention and the development of the market is sound, companies' competition is intensive. Leverage governance is widespread. Thus, listed companies in these regions are more sensitive to exogenous tax rate changes.
Hypothesis 3. The higher the degree of regional marketization, the more sensitive the listed companies in that jurisdiction are to exogenous tax rate changes and the more radical and the greater their capital structure adjustments are.
Industry Effect.
Ferri & Jones (1979) believe that, since firms in the same industry rely on similar technology and face similar costs in raw materials and labor their business risks and assetliability ratios are similar. Many other research works also find a significant difference in the capital structure of firms in different industries (Belkakoui, 1975; Errunza, 1979; Aggarwal, 1990 ; Juan, Yang Fenglin, 2002; Guo Pengfei SUN Pei-yuan, 2003). In China, due to the prevalence of tax incentives concerning tax rates, tax base, etc., many firms' effective tax rates are lower than their statutory tax rates. Therefore, the debt tax shield effect is limited.
Hypothesis 4. In industries (such as industries concerning public well-being and high-tech industry) where there are many tax incentive policies, the debt tax shield effect is negligible. should not have a material influence on the related firms. However, research works show that the listed companies with tax reduction expectations had already conducted earnings management to avoid tax in that year. Therefore, we exclude the 2007 data because they blend the effects before and after the reform. To compare the impact of the debt tax shield on the capital structure before and after the tax reform, we divide the sample into two observation periods: period before the reform and period after the reform. Period before the reform is identified as the control period. The panel data estimation model has three types of effects: a mixed effect, a random effect and a fixed effect. Based on the nature of our samples, we choose the mixed effect model for regression analysis: 1996) pointed out that total liabilities contained non-interest debts which couldn't provide tax shields to the firms. Therefore, the use of interest-bearing liabilities would be more accurate. We use the asset-liability ratio because of the nonavailability and incompleteness of data.
Sample and data source
ETR 
If the sample company is registered in the province with higher degree of marketization, DOM is Otherwise, DOM is 0. Similar to the dummy variable ETR * YEAR for the effect of the reform, ETR * DOM is the product of the tax rate change and marketization degree. If a company's effective tax rate decreases and the company is registered in a province with high degree of marketization, the cross-term is 1. Otherwise, it is 0. We rank the provinces according to their average degree of marketization in 1997-2009. The top ten are specified as the region with higher degree of marketization. All the other provinces are specified as the regions with lower degree of marketization. Zhejiang province ranked the first. The top ten just included the four municipalities directly administered by the central government and all coastal provinces except Guangxi and Hainan provinces. Table 3 presents the degree of marketization for all provinces.
The other variables in the models are control variables. They are explained in the following paragraphs.
SIZE is the scale of a company. It is defined as the natural logarithm of total assets' carrying value at the end of each year. Many works (Taggart, 1977; Titman, Sheridan & Wessels [16] ; Wald, 1999; Rajan & Zingales, [6] argue that the scale is a reverse proxy variable of bankruptcy probability. Large companies have more debts than small companies. (1970) found that the greater the scale of an enterprise was, the more it was prone to raise capital by issuing bonds (or by issuing various securities including preferred stock, convertible securities, and bonds). Therefore, we expect the SIZE coefficient to be positive. ROA represents profitability. It is computed as the ratio of the net income and total assets, i. e., return on assets. Proxy variables available for profitability include return on equity, operating profit and marginal profit, etc. We choose ROA to ensure that the index calculation does not involve liabilities. According to the financing optimal sequence theory proposed by Myers [3] , the stronger a firm's profitability is, the more it is prone to conduct the lower cost internal financing instead of external financing. So, firms with high profitability will significantly reduce the level of debts. Timan & Wessels [16] , Friend and Lang (1988) and Rajan & Zingales [6] also founded that profitability and financial leverage have negative correlation. We expect the sign of ROA to be negative.
Bankruptcy risk Z, computed as an amendment of Z value which measures a firm's possibility of bankruptcy each year. Z value (1968) was proposed by Altman. Graham [17] and Cbryanetal (2003) revised Altman's Z value. The revised Z value is computed as: Z = total assets / (3,3 * profit before interest and tax + sales revenue + 1,4 * retained earnings + 1,2 * net working capital). Liability results in a financial cost of paying the interest regularly and repaying principal when due. The revised Z value can be used to measure this cost. The smaller the value is, the better the firm's overall financial condition is, and the smaller the possibility of bankruptcy is. Thus, the firm is able to obtain more ISSN 2412-8872 debts. We expect the coefficient of Z to be negative.
CASH is cash flow, defined as the ratio of net cash flow from operating activities and total assets. On the one hand, Jensen [18] , a representative of the trade-off theory, thought that if management has a lot of free cash flow, it is equivalent to the presence of a big «buffer» which can deal with the future possible loss. Therefore, the larger the company's free cash flow was, the higher a financial leverage should have to limit management discretion; On the other hand, Myers [3] proposed peck order theory to argue that, because of information asymmetry, companies with better profitability are prone to low cost internal financing instead of external financing. Accordingly, we expect the sign of CASH to be uncertain.
UNIQ represents uniqueness. It is computed as the ratio of the sum of selling expenses and R&D expenses and sales revenue. Timan & Wessels [16] thought that companies who produce unique products will have lower leverage because it is more difficult for their customers to find substitutes of their service or products. Balakrishman & Fox (1993) argue that brands, R&D expenses and other investments in reputation will influence firms' ability. The higher the proportion of intangible assets is, the better the firm's credit level is, and the easier it is for the firm to get loans. We expect the sign of UNIQ to be positive.
IND is a dummy variable for industry. In order to strengthen the international comparability of this paper, unlike the previous researches that followed CSRC's industry classification, we choose the global industry classification system (GICS) launched by standard & poor's (S&P) and Morgan Stanley (MSCI) in August 1999. Specifically, we classify the sample companies into 10 industries: energy, raw materials, industrial, consumer discretionary, consumer goods, health care, real estate, information technology, telecommunication services, and utilities. We set up as many as nine dummy variables, so as to observe the industry effect of the debt tax shield. Table 4 presents the descriptive statistics and the Pearson correlation matrix for all the variables, from which we can see the statistical characteristics of all the variables and their correlations. The absolute value of the correlation coefficient between any two variables are less than 0,35, indicating that there is no serious multicollinearity.
Empirical results.

Descriptive Statistics.
The mean (mean, median) of DAR of the sample companies in 2003-2011 is about 50 %. For developed countries, due to the limited availability of foreign listed company data, we refer to the approach of Yuancheng Hu (2008), and only compare with the listed companies that are included in some countries' stock indices in the same period; for developing countries, we use for comparison the DAR data of some developing countries offered in the study of Rajan & Zingales (2000). The result shows that, for a rather long time, the DAR of Chinese listed companies is low compared to the companies in developed countries, and at the medium level compared to the companies in developing countries. This means that Chinese companies did not make a good use of financial leverage (Table 5 ). Table 6 partially demonstrates applicability of the MM theorem. Adjusted R2 is 0,3060, which is significant at the 1 % level and indicates that the overall model fits well. The signs of ETR and the cross term is negative, indicating that, in the period of 2008 -2011, compared to companies with increased effective tax rates, companies with decreased effective tax rates reduced the proportion of debt financing significantly. This result is in line with the «differential taxation hypothesis». The sign of Year is positive. Due to the increasing emphasis on the leverage governance theory, the overall debt ratios increased in 2008.
The applicability of MM theorem. Model (A) in
As to the control variables, the signs of firm size, bankruptcy risk and uniqueness are in line with expectations. This indicates that a bigger size, a lower bankruptcy risk and more prominent uniqueness will make Note. *, ** and *** denote significant level of 1 %, 5 % and 10 % (hereinafter the same). it easier for companies to obtain loans, and result in higher asset-liability ratio. The sign of return on assets and cash flow are negative, which means that companies with better profitability and more free cash flow are more prone to choose lower cost internal financing. This indicates that the relatively conservative «financing Pecking Order Theory» fits better to the actual situation of Chinese listed companies than the trade-off theory. Five controlled variables in Model (A) are significant at the 1 % level, and their signs are in line with expectations.
Further expansion based on marketization.
Considering actual situations in China, we expand our research study of how the degree of marketization influences the debt tax shield effect. Figure 1 shows the number Guangdong are the greatest and account for 14,08 % and 8,74 % of the total sample, respectively. There are more than 10 sample companies in Jiangsu, Beijing, Zhejiang, Shandong and Fujian. These provinces are considered as regions with higher degree of marketization (see Table 2 ). Tianjin, Chongqing and Liaoning province are also included into this group. So, the number of listed companies in the ten regions with a higher degree of marketization makes up 62,69 % of the total sample. If the corporate income tax reform exerted a good effect on companies in these regions, it is proper to say that the reform affects most of the companies.
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Model B in Table 6 presents the empirical results of the debt tax shield based on the variance in marketization. The sign of ETR is still negative, indicating that, for companies with decreased ETR, their DARs also decline. The sign of DOM is positive. This shows that, in regions with a higher degree of marketization, the asset-liability ratios are higher and the companies are more willing to use fi nancial leverage. But in regions with a lower degree of marketization, the companies are relatively more conservative and, thus, keep relatively a lower asset-liability ratio. The sign of ETR * DOM is negative, indicating that in regions with a higher degree of marketization, when ETR declines, DAR will decline in sync, and the absolute value of the coeffi cient (-0,0454) is greater than the absolute value of the ETR coeffi cient (-0,434). This demonstrates Hypothesis 3: when the degree of marketization is higher, the adjustment of the capital structure is more sensitive to the change of debt tax shield and the tax planning is more radical. Since the number of listed companies in regions with a high degree of marketization makes up a majority of the total sample, we can conclude that this reform is effective. What's more, the sign of control variables are consistent with expectations and are signifi cant at the level of 1 % Figure 2 presents the relationship of degree of marketization, effective tax rate and asset-liability ratio. In the two lines where ETR = 1 (falling), the companies whose DOM = 1 (with a higher degree of market) has a more signifi cant decline in 2006 -2008 than companies whose DOM = 0. This is also true when ETR rises. This further demonstrates the conclusion that the higher the degree of marketization is, the more obvious the debt tax shield effect is. Besides, we also fi nd that the asset-liability ratios of all the companies increased, showing that Chinese companies are narrowing the gap against companies in developed countries in the usage of fi nancial leverage.
Figure 1. Number of Sample Companies Based on Registered Address
Since both the corporate income tax and the degree of marketization affect the capital structure, we would like to know whose effect is more signifi cant. Using ETR and DOM as dummy variables, we conduct univariate regression to see whether the explanation of ETR and DOM is signifi cant. The result is shown in Table 7 . The corporate income tax (ETR) is signifi cant at the level of 10 % and the degree of marketization (DOM) is signifi cant at the level of 1 %. The explanation proportion of ETR's and DOM to asset-liability ratio is 0,0011 and 0,0058, respectively. The analysis shows that, compared with the effective tax rate, the degree of marketization is 
Debt tax shield effect on capital structure at industrial level.
Referring to GICS (Global Industry Classification Standard) 5 , we divide the sample companies into several sectors, as is shown in Table 8 . Table 8 presents the ranking of ETR and DAR and their changes before and after the reform. Finally, we analyze the industry's effect in terms of the debt tax shield on the capital structure. Table 9 presents the results. Most of the sectors have an significant effect on DAR, except for consumer goods whose P value is relatively higher. Health care and information technology industry are significant at the level of 10 %, the rest of the industries are significant at the level of 1 %. The reason that consumer goods industry is less significant may be that there are rigid market demands on industries related to public well-fare, which attract governmental care in regard of on these industries. Healthcare and There is a big difference in the number of sample companies in each province. For example, the number of sample companies is the largest in the location of the two stock exchanges (Shanghai Stock Exchange and Shenzhen Stock Exchange), but the number of sample companies is small in provinces with the least degree of marketization, such as Ningxia, Qinghai, etc. We think that some of the companies may operate in locations other than their registered address to reduce transaction costs and expand the sources of information. In that case, we exclude sample companies from Shanghai and Guangdong in robustness test to solve the problem. We draw the same conclusion.
The above tests show that the conclusions of this study are robust and reliable. The test results are not listed here to limit the length of the paper.
Conclusions and Suggestions
Based on the 2008 Enterprise Income Tax Reform in China, this paper explores the influence of exogenous changes of the enterprise income tax rate on the capital structure. The empirical results demonstrate our hypotheses. First, the exogenous change of the enterprise income tax rate would affect the capital structure, and ETR is positively correlated to debt financing. Second, the higher the degree of regional marketization is, the more sensitive the listed companies in that jurisdiction are to the tax shield effect and the more radical their tax planning is. Third, compared to the change of the enterprise income tax rate, differences in degree of marketization exert a more significant effect on corporate capital structure. The explanation of the former is 0,0011 and the explanation of the latter is 0,0058. Fourth, because of the longterm existence of tax incentives, the debt tax shield is not significant in consumer goods, health care and information technology industries. Fifth, the assetliability ratios of Chinese listed companies is in a rising trend. While this reflects the improving abilities of those companies to use financial leverage, it also shows the deterioration of their operating risks.
Policy suggestions are as follows: 1. Foster market reform. In eastern coastal provinces and municipalities where the degree of marketization is higher, the adjustment of the enterprise capital structure is more sensitive to the exogenous tax reform, and the tax planning is more radical. In addition, the degree of marketization exerts a more significant effect on capital structure than the change of the corporate income tax rate does. In order to guarantee the effectiveness of the reform, China should take an effort to improve the marketization level of the less developed provinces. In terms of taxes, this includes reducing companies' tax burden, increasing transparency of tax collection and management, etc.
2. Different tax incentives in different industries. Regional tax incentives may result in company moves to avoid tax and inefficient operation. We have found the industry effect in this paper, so the debt tax shield effect is significant in most industries, especially in industrial enterprises, but not significant in industries such as public well-fare industries and high-tech industry, where tax incentives exist. So, preferential tax policies could be used to support development of key enterprises and growth of specific industries.
3. Keep reasonable level of liabilities. In recent years, the asset-liability ratios of Chinese listed companies have ben rising. On the one hand, this reflects that Chinese companies' ability of using financial leverage is closer to that of the companies in developed countries. On the other hand, this also implies an increasing operating risk. Therefore, companies cannot expand debt financing blindly to achieve, a maximized debt tax shield. They should take into account the risks and keep a reasonable debt level.
